Background This study aimed to determine the factors related to undergoing cervical cancer screening among Japanese women of childrearing age by focusing on the presence or absence of children. Methods This was a cross-sectional study of a nationally representative sample based on the Comprehensive Survey of Living Conditions in Japan. Data for women aged 20-39 were selected, and those whose number of children was unknown, whose youngest child was under 2 years or of unknown age, who were either hospitalized or institutionalized, and who were pregnant were excluded. To determine the factors related to undergoing cervical cancer screening, multivariable logistic regression analysis was performed on the following variables: status of cervical cancer screening, age, number of children, marital status, educational level, cohabitation with parents, employment status, subjective health awareness, hospital use, health check-ups, subjective symptoms of health, and interaction of women's age and number of children. Results Of the 49,217 women in the analyses, 19,545 (39.7%) underwent cervical cancer screening within the last 2 years. Undergoing cervical cancer screening increased with advancing age. On comparing women with and without children in the same generation, screening rates among women with children were higher than those without children in their early 20s, the same in their late 20s, and lower in their 30s. Receiving health check-ups, higher education, subjective symptoms, and hospital use increased participation in cervical cancer screening. Conclusions Although women of childrearing age tended to undergo cervical cancer screening with advancing age, the increase tended to be restrained among mothers.
Introduction
Although the incidence of cervical cancer has declined because of the human papillomavirus vaccine and cervical cancer screening, it remains the fourth most common cancer among women globally [1, 2] . The morbidity rate of cervical cancer in Japan has been increasing in recent years [3] and the cervical cancer population is shifting towards a younger age group with women engaging in sexual intercourse at an earlier age [4] . There has been a rapid rise in cervical cancer among women in their 20s and the peak in seen in women in their early 40s in Japan [5, 6] . For women under 40, childbearing age, the morbidity rate of cervical cancer (including carcinoma in situ) is the highest, and the mortality rate is the second highest after breast cancer [5, 7] .
Detecting cervical cancer through cytological diagnosis before cancer cells develop is an easy process. The 5-year survival rate of cervical cancer is over 90% in Japan if it is contained within the organ; however, it decreases to under 20% if it invades and metastasizes to distant organs and lymph nodes [8] . Therefore, cervical cancer screening is recommended every 3 years for women aged 21-64 in the United States [9, 10] , every 2 years for women aged 25-49 in the United Kingdom [11] , and every 2 years for women aged 20 and above in Japan [12, 13] . Cervical cancer screening rates in western countries range from 70 to 80% [14] . While the cytological Papanicolaou smear test is one of the standard routine pregnancy tests in Japan [15] , the 2-year cervical cancer screening rate is only 42% [16] , one of the lowest among the Organisation for Economic Co-operation and Development countries [14] .
Factors inhibiting undergoing cervical cancer screening are low socio-economic status [17] [18] [19] , lack of knowledge and anxiety towards the screening test and cervical cancer, time and cost, reluctance towards examination of reproductive organs, aversion to obstetrics and gynecology, and insufficient screening environments [20] [21] [22] [23] . Furthermore, it was demonstrated that the cervical cancer screening rate is higher among multipara than primipara [24] [25] [26] . However, no studies examining factors affecting cervical cancer screening among women of child rearing age have been conducted.
95% of all births in Japan are by mothers in their 20s and 30s [7] , meaning that the common age for pregnancy, birth and childrearing is also the common age for cervical cancer. Therefore, it is important to women's health and family and social matters that women in their childrearing age undergo appropriate screening tests for early detection of cervical cancer. The purpose of this study was to determine the factors related to undergoing cervical cancer screening among Japanese women aged 20-39, in childrearing age, by focusing on the presence or absence of children.
Materials and methods

Design and data sources
We conducted a cross-sectional study using data from the Comprehensive Survey of Living Conditions 2013 [16] . This survey is implemented by Japan's Ministry of Health, Labor and Welfare every 3 years, and consists of self-administered questionnaires about the household, health, nursing care, income, and savings. The target population based on household and health factors in 2013 was extracted from a stratified random sampling of all households (295,000 households) and household members (740,000 household members).
Study subjects
Data for women aged 20-39 years were selected for analysis because this generation has the highest proportion of women who are rearing infants and young children in Japan [7] . Data for women were excluded when the presence or absence of children was unknown, the age of the youngest child was unavailable, and the status of cervical cancer screening was not available due to the women being either hospitalized or institutionalized (including those with missing information). In addition, pregnant women and women whose youngest child was under 2 years old were also excluded because cervical cancer screening is included in routine pregnancy tests in Japan [15] and the objective variable was whether or not a woman underwent a test within the last 2 years.
Statistical analysis
The main outcome was whether or not a woman underwent cervical cancer screening within the last 2 years. The following variables were used in the analyses: age of the women, marital status, educational level, status of cohabitation with parents, employment status, subjective symptoms of health, status of hospital use (visiting a hospital when sick or injured), subjective health awareness, and status of health check-ups (completing a comprehensive medical examination (Ningen Dock) or regular health check-up in the past year). Moreover, in the case that the women had children, the age and number of children were also used.
The age and educational level variables were divided into four categories each. Women's age was divided into categories of 20-24 years old, 25-29 years old, 30-34 years old and 35-39 years old, and educational level was divided into categories of 'elementary, junior high school or high school', 'vocational school, junior college or technical college', 'university or graduate school' and 'dummy' for missing data. Other variables were divided into three categories as follows: marital status (single, divorced or widowed, married); mean working hours per day (less than 8 h, 8 h, more than 8 h); and subjective health awareness ('good, slightly good', 'normal', 'slightly poor, poor'). The other variables were divided into two categories depending on the presence or absence of children, employment, cohabitation with parents, mental and physical subjective symptoms, status of hospital use, and status of health check-ups.
After each item was summarized using descriptive statistics, univariable logistic regression analysis was used to investigate the relationship with cervical cancer screening.
After checking the multicollinearity, forced-entry multivariable logistic regression analysis was performed. Analyses without interaction consisting of women's age and number of children were treated as model 1, and analyses including interaction were treated as model 2. In addition, analyses to calculate odds ratios (ORs) and 95% confidence intervals (CIs) for cervical cancer screening by women's age and number of children were treated as model 3. Missing data were excluded from analysis, with the exception of missing data for educational level, which was treated as a single dummy variable. The significance level was set at 5%. SPSS Version 23 was used for all analyses.
Ethical considerations
Under the provision of Article 33 of the Statistics Act [27] , unlinkable anonymized data were obtained. This protocol was approved by the Kyoto University Graduate School and Faculty of Medicine Ethics Committee (no. 1077-1) and the Kansai University of Health Sciences Ethics Committee (approval no. 14-39).
Results
Process of selecting subjects
We obtained data from 234,383 households and 603,211 individuals ( Fig. 1) . According to the eligibility criteria, 62,260 women between the ages of 20 and 39 years old were selected. We excluded data for women if we could not confirm whether they had children or not from their family status information. Furthermore, women who were hospitalized or institutionalized, women with a youngest child of unknown age or under 2 years old, and pregnant women were also excluded. Finally, 49,217 women were selected for analysis.
Subject attributes
A total of 19,545 women (39.7%) had undergone cervical cancer screening within the last 2 years ( Table 1 ). The mean age of the women was 30.8 years [standard deviation (SD) 5.9]. A total of 36.9% of the women had children and 63.6% of them had children under 6 years old. 43.5% were married and 51.5% were single. As for educational background, high school (33.7%) was the most common 
Variables related to cervical cancer screening in univariable logistic regression analysis
The variables that indicated statistical significance with cervical cancer screening within the last 2 years were: age of the women, number of children, marital status, educational level, employment status, cohabitation with parents, mental and physical subjective symptoms, status of hospital use, and status of health check-ups ( Table 2) . The crude ORs increased with age. The ORs of women aged 25-29, 30-34, and 35-39 compared to women aged 20-24 were 2.71 (95% CI 2.54-2.90), 3.92 (95% CI 3.68-4.18), and 4.83 (95% CI 4.55-5.13), respectively. In terms of marital status, the ORs for 'divorced or widowed' and 'married' women were higher than those for 'single' women. As for educational level, the ORs for 'vocational school, junior college or technical college' and 'university or graduate school' were higher than those for 'elementary, junior high school or high school'. The ORs of women who had mental and physical subjective symptoms, women who visited a hospital when sick or injured, and women who received health check-ups were higher than those who did not. As for employment status, the ORs among women who were employed were higher than those among women who were not working. However, there was no statistical significance in terms of mean daily working hours.
Variables related to cervical cancer screening in multivariable logistic regression analysis
The adjusted OR without interaction of women's age and number of children (model 1) was 0.90 (95% CI 0.85-0.96) for childrearing women compared with women without children (Table 3 ). This OR direction differed from that obtained in the univariable logistic regression analysis, which was 2.08 (95% CI 2.00-2.16). However, considering the interaction of women's age and number of children (model 2), the OR of childrearing women compared with women without children was 1.62 (95% CI 1.16-2.26). The ORs with or without interaction were very different in only number of children.
In terms of the interaction in model 2, the ORs decreased with the age of the women. The ORs for 'childrearing women aged 25-29 years old', 'childrearing women aged 30-34 years old', and 'childrearing women aged 35-39 years old' were lower than those for 'women without children', or 'childrearing women aged 20-24 years old' at 0.61 (95% CI 0.43-0.87), 0.56 (95% CI 0.40-0.79), and 0.54 (95% CI 0.38-0.75), respectively.
The ORs for cervical cancer screening were calculated by women's age and number of children in model 3 (Fig. 2) . Comparing women with and without children in the same generation, the OR for women with children was higher SD standard deviation a Educational level consisted of both students and graduates Employment, which was significant in the univariable analysis, was not statistically significant in the multivariable analysis. On the contrary, 'slightly poor, poor' subjective health awareness, which was not significant in the univariable analysis, was statistically significant in the multivariable analysis [OR 0.89 (95% CI 0.82-0.97)].
As for the other items, ORs became higher with advancing age, marital status other than being single, educational level other than 'elementary, junior high school and high school', mental and physical subjective symptoms, hospital use and receiving health check-ups. On the contrary, ORs became smaller among those cohabiting with their parents.
Discussion
We found that approximately 40% women aged 20-39 in Japan underwent cervical cancer screening within the last 2 years. The rates increased with the women's advancing age; however, this increase tended to be restrained among childrearing women. In other words, screening among childrearing women was higher than women without children among women in their early 20s, but the rate was the same among women in their late 20s, and became lower among women in their 30s. In addition, receiving health check-ups, higher education, subjective symptoms, and hospital use increased participation in screening.
Since the status of participation in cervical cancer screenings is currently managed by implementing bodies such as municipalities and insurers, it is difficult to gain perspective on the participants' attributes, the number of participants and data acquisition methods. Therefore, it is difficult to determine the relationship between the attributes of potential screening participants and the actual status of screening participation. On the other hand, the Comprehensive Survey of Living Conditions collects information pertaining to households, the state of health, and the status of cervical cancer screenings in a large target population. These official statistics were suitable to meet our research purpose.
Previous studies in Japan reported that multipara were more likely to undergo cervical cancer screening than primipara [24] [25] [26] and the present results were consistent with this among women in their early 20s. However, our results differed from the previous results among women aged 25 years and upward. This difference might be due to limitations in the previous studies such as unadjusted interaction, unaccounted routine screenings during pregnancy, and dispersion of subjects' age. Therefore, this study adjusted for the interaction of women's age and number of children, and for variables that showed significance in the univariable analysis and were important either clinically or as reported by previous studies. Moreover, the target age group was set to women aged 20-39 to focus on the presence or absence of children, and cervical cancer screenings during pregnancy were also taken into consideration in the analyses.
The present results showed that the increase in screening rate with age tended to be restrained among childrearing women. Khan et al. reported that childrearing mothers are reluctant to visit a doctor for their own health problems [28] . Furthermore, mothers with children under 3 years of age in Japan tend to put their own needs on hold even when experiencing subjective symptoms because of childrearing-related factors such as reluctance to visit a doctor's office with their child and hesitation to ask relatives to look after their child [29] . While cervical cancer screening is not a test that one seeks when there is some kind of physical subjective symptom, it could be influenced by factors related to childrearing.
As for educational level, women with higher education were more likely to participate in screenings. A previous study in Japan showed that people with lower education were likely to have poorer health literacy [30] . Health literacy is related to many health outcomes [31, 32] , including participation in cervical cancer screening [20] . As for marital status, divorced or widowed women tended to participate in screening less than married women. Considering that 85% of fatherless families suffer from a lack of money [16] , economical background could be related to participation in cervical cancer screening. Cervical cancer screening implemented by OR odds ratio, CI confidence interval a Educational level consisted of both students and graduates Fig. 2 Odds ratios of cervical cancer screening by women's age and number of children local municipalities and workplaces costs between 0 and 20 dollars in Japan, and that from other sources costs between 20 and 100 dollars. While it has not yet been determined whether reducing out-of-pocket patient costs is effective in increasing cervical cancer screening [33] [34] [35] , it has been indicated that undergoing cervical cancer screening was related to high total household income [36] .
In addition, burdens such as time are referred to as factors in participation in cervical cancer screening [23] . Hence, one variable that tends to be restricted by time, 'employment status', was added in the present analysis. However, there was no statistical significance. While working people are restricted by time, the Industrial Safety and Health Act mandates workplace health check-ups periodically [37] and there are workplaces that offer cervical cancer screening as part of the workplace health check-up. Also, this may alleviate cost as an inhibiting factor.
In terms of encouraging women to undergo cervical cancer screening, it is reported that the healthcare provider reminder and recall systems increase the rate of cervical cancer screening [33] [34] [35] . However, the participation rate is very low in Japan [16] even though almost 80% of municipalities provide reminders to target women [38] . As a possible reason for this, a previous study reported that Japanese women, many of whom are raising infants and young children, might have a child-centric lifestyle and put their needs on hold [29] . The present results coincide with these previous results. To encourage cervical cancer screening, we need to take measures not only to provide reminders, but also to reduce barriers by improving the environment for women, such as providing daycare.
This study had two limitations. First, in the process of selecting subjects, only women with definitive data on whether they had children or not were included and 5.4% of women with unclear data were excluded from the analyses. This may have caused selection bias; however, according to the 2010 census [39] , the proportions of students and women aged 20-39 years who had not yet entered school (excluding those with missing information) were 7.0% and 0.1%, respectively. These proportions were very close to our target population's values of 6.7% and 0.1%, respectively. Therefore, the study subjects in the present study were thought to be representative of the general population in Japan. Second, data were missing for 10.6% of the total study population and excluding them from the analyses may have introduced bias. In this study, missing data for educational level were entered into the analyses as a dummy variable because there were major missing data for this variable (8.9% overall). The other missing data were excluded from the analyses because the amount of missing data was minor (employment status, 1.2%; mental and physical subjective symptoms, 0.1%; status of hospital use, 0.1%; subjective health awareness, 0.7% and status of health check-ups, 0.1%). Furthermore, missing data did not occur in either this study's objective variable 'participation or non-participation in cervical cancer screenings,' or the important predictor 'presence or absence of children'. Therefore, the risk of a large bias was thought to be low.
Conclusions
Approximately 40% women aged 20-39 in Japan underwent cervical cancer screening within the last 2 years, and the rate of participation increased with advancing age. However, the increase in rate tended to be restrained among childrearing women. Measures to promote screening for childrearing women are necessary.
